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Background and Purpose: Patellofemoral Pain Syndrome (PFPS) is one of the most 
common lower extremity disorders reported, with a higher prevalence among females and 
in active individuals. While quadriceps strengthening has generally been the chosen 
treatment approach, some studies have pointed to the importance and influence of the hip 
musculature. Patients with PFPS commonly present with decreased posterolateral 
strength, specifically in the hip abductors, hip extensors, and hip external rotators. Case 
Description: The patient was a 13-year-old thin-framed female who was referred to 
physical therapy after dislocating her right patella during a twisting motion in dance 
class. Interventions: Based on the patient's diagnosis and examination fmdings, a plan 
of care was developed to address the patient's impairments and functional limitations 
with a focus on proximal hip musculature strengthening. Outcomes: The patient 
demonstrated improvements in clinically meaningful impairments, including knee ROM, 
lower extremity strength and flexibility, proprioceptive awareness, and overall function. 
Discussion/Conclusion: This case report describes the rehabilitation process of a young 
female patient with PFPS who responded well to a strengthening program with the 
primary focus on hip musculature strengthening. Positive results were achieved in this 
case without focus on commonly used intervention strategies. These results support 
recent research that has shown proximal hip musculature strengthening in patients with 
PFPS to be superior and more efficient than historically used treatment approaches. 
vii 
CHAPTER I 
BACKGROUND AND PURPOSE 
Patellofemoral Pain Syndrome (PFPS) is one of the most common lower 
extremity disorders reported, with a higher prevalence among females and in active 
individuals, 1,2 PFPS may be defined as "peripatellar or retropatellar pain resulting from 
physical and biomechanical changes in the patellofemoral joint.,,3 Due to the increase of 
pressure observed between the patella and the femur during knee flexion, PFPS is often 
classified as an overuse or overload injury,3 Patients with this condition may present with 
dysfunctional patellar tracking, decreased flexibility of the lower extremity, and 
decreased strength or atrophy of the quadriceps and hamstrings, particularly the vastus 
medialis oblique,4 Other attributing biomechanical factors include increased supination or 
pronation at the foot and a large Q angle of the femur? Patients with PFPS generally 
present with peri-patellar pain that is aggravated by activities that stress the 
patellofemoral joint. Common contributing activities include stair climbing, ambulation 
f' 'd' I I 13 on uneven sur aces, squattmg, an smg e- eg movements, ' 
Historically, the etiology ofPFPS has been linked to dysfunctional patellar 
tracking secondary to quadriceps impairments.z,5 Conservative management has often 
been the treatment of choice, with interventions consisting of patellar taping, exercise 
associated with vastus medialis oblique strengthening, bracing, biofeedback, and foot 
orthoses,l,2 Although conservative treatment of PFPS has been shown to be beneficial for 
some patients, others continue to experience pain and dysfunction with knee movement. 6 
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As such, recent research has been conducted with a focus on the influence of the 
proximal hip musculature at the knee joint. 
While quadriceps strengthening has generally been the chosen treatment 
approach, some studies have pointed to the importance and influence of the hip 
musculature. Patients with PFPS commonly present with decreased posterolateral 
strength, specifically in the hip abductors, hip extensors, and hip external rotators? 
Excessive hip internal rotation and adduction during functional activities uncontrolled by 
weakness in these muscles can lead to dysfunctional lower extremity joint alignment and 
the onset ofPFPS5 Research has shown initial hip strengthening of the abductors and 
external rotators may provide earlier reduction in pain and improvements in function in 
h·· I' 57 t IS patIent popu atlOn .. 
In a systematic review of the effectiveness of proximal exercises compared to 
knee exercises in improving pain and function in patients with PFPS, Peters et all 
reported improvements in pain and function in all proximal exercise participants, with 
only variable outcomes in those patients who perfomIed knee exercises. I In a randomized 
clinical trial, Dolak et al5 investigated the benefits of hip strengthening prior to functional 
exercises versus quadriceps strengthening prior to functional exercises in thirty-three 
females with PFPS to detemIine if either treatment approach demonstrated greater 
improvements5• The researchers reported that both approaches led to improvements in 
self-reported function, objective function, and hip strength, with initial hip strengthening 
showing earlier pain reduction than that of quadriceps strengthening. Dolak et al5 
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suggested initial hip strengthening may provide a more efficient treatment approach, 
allowing muscle training while reducing PFPS symptoms and load on the patellofemoral 
joint.5 
This case report describes the physical therapy plan of care for a young female 
with patellofemoral pain syndrome utilizing hip muscle strengthening as the primary 
intervention. The purpose of this report is to show that posterolateral hip strengthening 
combined with lower extremity exercise and stretching can lead to improvements in pain 





The patient was a 13-year-old thin-framed female who was referred to physical 
therapy after dislocating her right patella during a twisting motion in dance class. 
Paramedics were able to reduce her patella at the scene and the patient was given a knee 
immobilizer until she could be examined by a medical doctor a few days later. The 
patient had also experienced a previous patellar dislocation on the same leg 
approximately one year prior while at ballet. Previous treatment included physical 
therapy and the use of a knee brace during activities that was later discontinued. MRI 
findings of the present condition showed evidence of a patellar dislocation and relocation, 
bone contusions of the lateral femoral condyle and medial patella, and a tear of the 
medial patellofemoralligament patellar attachment. The patient was instructed by her 
doctor to wear a knee brace at all times, begin a rehabilitation program, and defer from 
dance at this time. 
The patient's chief complaint upon entering physical therapy was pain and 
weakness of the right knee. She stated her pain as a 4/10 about the right patella that began 
after her prior dislocation in dance class. The patient was currently ambulating with the 
use of a knee immobilizer and displayed a slight antalgic gait pattern favoring her right 
side. Upon observation, significant atrophy of the right quadriceps, edema and swelling 
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about the right knee, and slight genu val gum were visualized. The patient stated her pain 
as worse with stairs and when ambulating long distances, specifically in the hallways at 
school. Patient goals were to decrease pain and increase strength and range of motion 
about the right knee to allow pain-free ambulation at home and school and a return to 
athletic activities within 8-12 weeks. 
Examination and special testing of the patient's lower extremities revealed 
significant range of motion loss and atrophy at the right knee. Range of motion measured 
0-59 degrees at the right knee with fear and apprehension displayed during movement. 
Motions were within normal limits at left knee. Quadriceps and hamstrings testing were 
deferred at the right knee due to pain and apprehension. Hip flexion, extension, 
abduction, adduction, external rotation, and internal rotation all 4-/5 at right and left hip. 
Quadriceps and hamstrings strength were both 415 on left. Special testing from the initial 
doctor visit revealed anterior drawer and Lachman's both positive + 1. The patient 
reported sensation as normal, with tenderness along medial and lateral patella. Table 1 
shows the results of circumferential measurements at both the right and left knee taken at 
the initial examination. 
Table 1: Initial Circumferential Measurements 
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Evaluation/Diagnosis/Prognosis 
Based on the patient's clinical presentation and exam findings, the patient was 
detennined an appropriate candidate for physical therapy services due to impairments and 
functional limitations. A plan of care was developed to address the current patellofemoral 
instability and the patient's goals. The patient was to attend therapy two times per week 
for six to eight weeks, continue use of her knee brace for daily activities, and refrain from 
recreational activities. The following goals were implemented by the student physical 
therapist and patient: Increased range of motion at the right knee to equivalent of opposite 
lower extremity, increased strength to 5/5 at bilateral lower extremity, decreased pain to 
0/10 with activity, ability to ambulate without a knee brace, and ability to return to all 
activities of daily living and athletic activities at level prior to injury within eight to 
twelve weeks. 
Iuterventions 
An intervention plan and home exercise program were developed to address the 
plan of care and therapy goals set by the patient and student physical therapist. 
Interventions were focused on hip abductor and external rotator strengthening, along with 
quadriceps strengthening, edema reduction, and lower extremity stretching. Table 2 
outlines the exercises perfonned throughout the duration of therapy. Thera-band strength 
was progressed from yellow to green during therapy and weights and repetitions/sets 
were increased as tolerated. The patient's knee brace was worn as needed during therapy 
for stabilization. 
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Table 2: Therapy Interventions 
Week Exercise/Treatments 
I Passive range of motion (PROM) and gentle manual stretching at right knee. 
Soft tissue mobilization for pain and swelling reduction about right quadriceps 
and knee joint. Gait training in parallel bars. Seated leg extension. 
2 PROM and manual stretching at right knee. Seated leg extension. Mini-lunges. 
Leg press machine. Mini-squats. Prone hip extension. Supine straight leg raise. 
3 Continuation of exercises from week 2. Increase in ROM and repetitions/sets. 
4 Supine lower extremity bridging, double and single leg. Leg press machine, 
double and single leg. Seated leg extension. Monster walks (forward) and side 
stepping with Thera-band around knees. Gluteal raises (hip extension, knee 
bent) in quadruped position. 
5 Continuation of exercises from week 4. Gluteal raises and hip abduction 
combination in quadruped position. Standing hip abduction. 
6 Continuation of exercises from week 5. Bridging performed with Thera-band 
around thighs. Mini-lunges with weights in hand. Standing calf raises. Knee 
extension and flexion machines. Standing hip abduction with Thera-band. 
7 Continuation of exercises from week 6. Mini-squats with isometric adduction 




The patient was seen for physical therapy services two to three times per week for 
a total of seven weeks in our clinic. At discharge the patient was transferred to the 
Sanford Power Center with emphasis on return to sport rehabilitation. 
At the termination of physical therapy, the patient reported decreased pain to 1110 
with activity and 0/1 0 at rest in her right knee. Inflammation and tenderness to palpation 
were both absent. Special tests to evaluate ligament integrity and patellar tracking at the 
right knee were all negative. Range of motion returned to 0-140 degrees at bilateral knee. 
Strength increased to 4+/5 at bilateral lower extremity hip and knee. Increased lateral 
translation of the right patella could be visualized, but there was a check reign and 
endpoint. Slight atrophy was still present at right quadriceps. Circumferential 
measurements of the left and right knee at the discharge of physical therapy can be found 
in table 3. The patient had no complaints of instability, but was instructed to continue 
with the use of a knee brace by her doctor for physical activity. 




This case report describes the rehabilitation process of a young female patient 
who responded well to a strengthening program with the primary focus on hip 
musculature strengthening. Hip weakness has commonly been linked to patellofemoral 
tracking problems, resulting in pain and dysfunctional lower extremity joint alignment 
during functional activities. 5,8 Positive results were achieved in this case without focus on 
common intervention strategies, such as vastus medialis oblique strengthening and 
patellar taping. These results support recent research that has shown proximal hip 
musculature strengthening in patients with PFPS to be superior and more efficient than 
historically used treatment approaches. 
Prior research has discussed the relevance of dysfunction in the lower extremity 
kinetic chain when evaluating and developing a plan of care for patients with PFPS.9,lO 
Weakness in the hip external rotators and abductors allows uncontrolled internal rotation 
and adduction during functional activities, which can lead to pain and dysfunction.5 In 
addition, research has shown that proximal weakness often accompanies distal lower 
extremity impairments and injuries. I I,ll 
Although recent research has demonstrated the superior benefits of proximal hip 
muscle strengthening in patients with PFPS, this patient's rehabilitation program also 
incorporated quadriceps and overall lower extremity strengthening, as well as lower 
extremity stretching. Rixe et alB found that quadriceps and hip strengthening combined 
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with stretching comprised the most effective treatment for reducing knee pain symptoms 
and improving function in patients with PFPS. 13 As such, the most beneficial treatment 
modality recommended for patients experiencing PFPS is a combined physiotherapy 
program which includes strength training of the proximal hip musculature and 
quadriceps, and stretching of the quadriceps muscle group.13 
Reflective Practice 
Neuromuscular reeducation may have been a beneficial treatment approach to 
incorporate into the intervention plan for this patient. Baker et al14 discuss the existence 
of abnormal knee joint proprioception in patients demonstrating PFPS. Results from this 
study and others support the addition of neuromuscular/proprioceptive reeducation in the 
treatment of PFPS and abnormal patellar tracking due to dysfunctional lower extremity 
joint aligmnent.14•15 The patient in this case study may have achieved additional positive 
results from this treatment approach as she demonstrated decreased muscle control with 
exercises and lower extremity movements during therapy and had a history of injury 
reoccurrence. 
Conclusiou 
This case study reinforces the importance of hip strengthening along with 
quadriceps strengthening and stretching in patients with PFPS. Proximal exercises may 
be more efficient at decreasing pain and decreasing the chance of reoccurrence in patients 
experiencing PFPS due to overuse or patellar dislocation. The incorporation of proximal 
hip musculature strengthening should be considered when building a plan of care and 
10 
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intervention program for patients with PFPS. Further research on the relationship 
between hip musculature weakness and PFPS may be beneficial in treating PFPS and 
identifying the patients who will best benefit from this treatment approach. 
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